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ABSTRACT
Schumannianthus dichotomus (Roxb.) Gagnep is a monocotyledonous plant in
the family Marantaceae. According to the species can naturally grow in both wet and dry
conditions, the anatomical character was investigated and analysed. Roots, rhizomes, aerial stems
and leaves were prepared into permanent slides using a paraffin method, tissue maceration and
tissue clearing techniques. The results revealed that the anatomical character of Schumannianthus
dichotomus consists of both hydrophytic and xerophytic characters. The hydrophytic characters
are the presence of large lacunae in root, endodermis in rhizome, aerenchyma in aerial stem, and
thin layer of cuticle on the leaf surface. The xerophytic characters are thick cuticular layer,
abundant fiber cells in aerial stem, and the presence of hypodermis, a water storage tissue in leaf.
Consequently, Schumannianthus dichotomus can normally grow in wet and dry conditions.
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∫∑π”
§≈â“πÈ” ‡ªìπæ◊™πÈ”À√◊Õ™“¬πÈ”¡’™◊ËÕ«‘∑¬“»“ μ√å«à“ Schumannianthus dichotomus (Roxb.)
Gagnep. ®—¥Õ¬Ÿà„π«ß»å Marantaceae [1] ·μà Veldkamp ·≈– Turner [2] ‰¥â‡ πÕ«à“™◊ËÕæƒ°…»“ μ√å∑’Ë
∂Ÿ°μâÕß¢Õß§≈â“πÈ”§«√®–‡ªìπ S. benthamianus (kurtze) Velkamp & I.M. Turner ·μà°Á¬—ß‰¡à‡ªìπ∑’Ë
¬Õ¡√—∫ §≈â“πÈ”æ∫·æ√à°√–®“¬„πÕ—  —¡·≈–‡∫ß°Õ≈¢ÕßÕ‘π‡¥’¬ ∫—ß§≈“‡∑» æ¡à“ ¡“‡≈‡´’¬ °—¡æŸ™“ ‡«’¬¥π“¡
·≈–‰∑¬ [2-3] ≈—°…≥–‡ªìπ‰¡âæÿà¡  Ÿß 2-4 ‡¡μ√ ·μ°‡ªìπ°Õ ≈”μâπ·≈–°‘Ëß°≈¡ ·¢Áß  ’‡¢’¬«‡¢â¡ „∫
√Ÿª¢Õ∫¢π“π°«â“ß·°¡√’ °«â“ß 10-20 ‡´πμ‘‡¡μ√ ¬“« 20-35 ‡´πμ‘‡¡μ√ ‚§π„∫¡π ª≈“¬·À≈¡ º‘«„∫
¡—π‡≈Á°πâÕ¬ °â“π„∫¬“« 10-20 ‡´πμ‘‡¡μ√ ¥Õ° ’¢“« ÕÕ°‡ªìπ™àÕÊ ≈– 2-3 ¥Õ° ¥Õ°∫“π¢π“¥ 2-3
‡´πμ‘‡¡μ√ °≈’∫√Õß¥Õ° 4 °≈’∫ °≈’∫¥Õ° 3 °≈’∫  à«π‚§π‡™◊ËÕ¡°—π‡ªìπÀ≈Õ¥ º≈§àÕπ¢â“ß°≈¡ ¡’ 3 æŸ
¢π“¥ 1.5-2 ‡´πμ‘‡¡μ√  ’‡¢’¬« ‡¡◊ËÕ·°à‡ª≈’Ë¬π‡ªìπ ’‡À≈◊Õß ¡’ 1-3 ‡¡≈Á¥ [4]
„πÕ‘π‡¥’¬„™â à«π‡ª≈◊Õ°¢Õß≈”μâπ∑”‡§√◊ËÕß®—°√ “π·≈–À—μ∂°√√¡ [1] „π∫—ß§≈“‡∑»„™âª≈Ÿ°
ªÑÕß°—π™“¬Ωíòß·≈–≈¥º≈°√–∑∫®“°πÈ”∑à«¡ ·≈–‡ âπ„¬„™â„πÕÿμ “À°√√¡ [5]  ”À√—∫„πª√–‡∑»‰∑¬¡’
‡À≈◊ÕπâÕ¬„π∏√√¡™“μ‘ ¡’ª≈Ÿ°‡ªìπ‰¡âª√–¥—∫μ“¡∫â“π‡√◊Õπ∫â“ß ·μà®“°¿Ÿ¡‘ªí≠≠“æ◊Èπ∫â“π∑“ß¿“§„μâ¢Õß
ª√–‡∑»‰∑¬„™â‡ª≈◊Õ°μâπ‡¬Á∫μ—∫®“°¡ÿßÀ≈—ß§“·≈–∑”μÕ°∫‘¥‡π◊ËÕß®“°¡’§ÿ≥ ¡∫—μ‘∑’Ë·¢Áß·≈–‡Àπ’¬« æ—∫ßÕ







‡°Á∫μ—«Õ¬à“ß§≈â“πÈ”∑’Ë‡®√‘≠„ππÈ”·≈–∫π∫° ª√–°Õ∫¥â«¬ à«πμà“ßÊ §◊Õ √“° ≈”μâπ„μâ¥‘π
(Rhizome) ≈”μâπ‡Àπ◊Õ¥‘π °â“π„∫ ·≈–„∫ ¡“∑”°“√§ß ¿“æ‡π◊ÈÕ‡¬◊ËÕ„ππÈ”¬“ Formalin acetic alcohol
(FAA) 50% π“π 24 ™—Ë«‚¡ß ≈â“ß¥â«¬ Ethanol 50% 3 §√—ÈßÊ ≈– 3 ™—Ë«‚¡ß ¥÷ßπÈ”ÕÕ°®“°‡π◊ÈÕ‡¬◊ËÕ¥â«¬
Tertiary butyl alcohol series (50, 70, 85, 95 ·≈– 100%) ¢—Èπ≈– 24 ™—Ë«‚¡ß ∑”°“√ Infiltration
„πæ“√“øøîπ‡À≈«·≈– Paraplast ∑’Ë 60°C π“π 3 «—π °àÕπ∑”°“√Ωíßμ—«Õ¬à“ß„π Paraplast μ—¥μ—«Õ¬à“ß¥â«¬
Rotary microtome (Leica, Germany) ∑’Ë§«“¡Àπ“ 10-15 ‰¡§√Õπ ¬âÕ¡ ’¥â«¬ Safranin (1%) ·≈–
Fast green (1%) μ“¡≈”¥—∫ ·™àμ—«Õ¬à“ß„π Xylene π“π 6 ™—Ë«‚¡ß °àÕπºπ÷°∫π ‰≈¥å¥â«¬ Permount
2. °“√º≈‘μ ‰≈¥å∂“«√®“°°√√¡«‘∏’ Tissue maceration
π”μ—«Õ¬à“ß≈”μâπ¡“À—Ëπ‡ªìπ™‘Èπ‡≈Á°Ê ·≈â«μâ¡„ππÈ”¬“ Jeffrey [6] ≈â“ßπÈ”¬“À≈“¬Ê §√—Èß ·≈â«
¬âÕ¡ ’¥â«¬ Safranin (1%) ¥÷ßπÈ”ÕÕ°®“°‡π◊ÈÕ‡¬◊ËÕ¥â«¬ Ethanol series (30, 50, 70, ·≈– 95%) ¬âÕ¡ ’
¥â«¬ Fast green (1%) π“π 5 π“∑’≈â“ß¥â«¬ Ethanol 95% ·≈–100% μ“¡≈”¥—∫·™à„π Xylene π“π
6 ™—Ë«‚¡ß°àÕπºπ÷°∫π ‰≈¥å¥â«¬ Permount
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3. °“√º≈‘μ ‰≈¥å∂“«√®“°°√√¡«‘∏’°“√øÕ°„ ·ºàπ„∫ [7]
μ—¥μ—«Õ¬à“ß„∫„Àâ¡’¢π“¥ 0.5 × 0.5 ´¡ π”‰ªμâ¡‡¥◊Õ¥„π KOH 10% π“π 3 π“∑’ ≈â“ß¥â«¬πÈ”
3 §√—ÈßÊ ≈– 10 π“∑’ ·≈â«·™à„ππÈ”¬“ Haiter® π“π 30 π“∑’ ≈â“ß¥â«¬πÈ” 3 §√—ÈßÊ ≈– 10 π“∑’ ·≈â«·™à„π
Chloral hydrate 50% π“π 30 π“∑’ ≈â“ß¥â«¬πÈ” 3 §√—ÈßÊ ≈– 10 π“∑’ ·≈â«¥÷ßπÈ”ÕÕ°®“°‡π◊ÈÕ‡¬◊ËÕ¥â«¬




™—ÈππÕ°‡ªìπ‡´≈≈å™—Èπº‘«¡’ 1 ™—Èπ ª√–°Õ∫¥â«¬‡´≈≈åºπ—ß∫“ß¢π“¥„À≠à ™—Èπ„μâº‘« (Hypodermis)
¡’ 3-4 ™—Èπ ‡ªìπ‡´≈≈å¢π“¥§àÕπ¢â“ß„À≠à ºπ—ß‡´≈≈å¡’´Ÿ‡∫Õ√‘π‡§≈◊Õ∫∫“ßÊ §Õ√å‡∑° å´ ™—ÈππÕ°‡ªìπ‡´≈≈å
 ‡§≈Õ‡√ß§‘¡“ 2-3 ™—Èπ ≈—°…≥–‡ªìπ‡´≈≈å¢π“¥‡≈Á° ºπ—ß‡´≈≈åÀπ“‡√’¬ß‡ªìπ«ß√Õ∫ ™—Èπ°≈“ß‡ªìπ‡´≈≈å
·Õ‡√ß§‘¡“ (Aerenchyma) ¡’À≈“¬™—Èπ‡√’¬ß μ—«§≈â“¬ “¬‚ à´ ¡’™àÕßÕ“°“» (Lacunar) ¢π“¥„À≠à
®”π«π¡“° (√Ÿª∑’Ë 1 °) ™—Èπ„πª√–°Õ∫¥â«¬æ“‡√ß§‘¡“¢π“¥‡≈Á°®”π«π 6-8 ™—Èπ ‡√’¬ßμ—«§àÕπ¢â“ß
Àπ“·πàπ ∫“ß‡´≈≈å – ¡·∑ππ‘π‡Õπ‚¥‡¥Õ√å¡‘  ¡’ 1 ™—Èπ ∑’Ë¡’·∂∫·§ æ“‡√’¬π ‡æÕ√‘‰´‡§‘≈¡’ 1 ™—Èπ
Õ¬Ÿà„μâ‡Õπ‚¥‡¥Õ√å¡‘  ‚ø≈‡Õ¡‡ªìπ°≈ÿà¡‡≈Á°Ê ‡√’¬ßμ—« ≈—∫°—∫‰´‡≈¡ ‰´‡≈¡¡’≈—°…≥–‡ªìπ·©° ®”π«π
14 ·©° μ√ß°≈“ß¢Õß√“°§◊Õ‰ â (Pith) ∑’Ëª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕ ‡§≈Õ‡√ß§‘¡“ (√Ÿª∑’Ë 1 ¢)
√Ÿª∑’Ë 1 °“¬«‘¿“§¢Õß√“°§≈â“πÈ” °. ‡π◊ÈÕ‡¬◊ËÕº‘«·≈–§Õ√å‡∑Á°´å ¢. §Õ√å‡∑Á°´å·≈– μ’≈ (CO = Cortex, EP =
Epidermis, HP = Hypodermis, PH = Phloem, PI = Pith, SCL = Sclerenchyma, TN =
Tanniferous cell, V = Vessel)
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°“¬«‘¿“§»“ μ√å¢Õß≈”μâπ„μâ¥‘π (Rhizome)
ª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕ™—Èπμà“ßÊ ¥—ßπ’È
™—Èπº‘«¡’ 1 ™—Èπ ª√–°Õ∫¥â«¬‡´≈≈å¢π“¥‡≈Á° §Õ√å‡∑°´åª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕæ◊Èπ∞“π (æ“‡√ß§‘¡“)
·≈–°≈ÿà¡¡—¥∑àÕ≈”‡≈’¬ß·∫∫‡§’¬ß¢â“ß (Collateral bundle) °√–®“¬∑—Ë«‰ª æ∫‡¡Á¥·ªÑß®”π«π¡“° – ¡Õ¬Ÿà
„πæ“‡√ß§‘¡“æ◊Èπ∞“π (Ground parenchyma) ·≈–∫“ß‡´≈≈å – ¡·∑ππ‘π (√Ÿª∑’Ë 2 °) ‡Õπ‚¥‡¥Õ√å¡‘ ¡’
1 ™—Èπ ¿“¬„π¡’·∂∫·§ æ“‡√’¬π  μ’≈ (Stele) ª√–°Õ∫¥â«¬‡æ√‘‰´‡§‘≈ 1-2 ™—Èπ ¡’‡π◊ÈÕ‡¬◊ËÕ∑àÕ≈”‡≈’¬ß∑—Èß
∑’Ë‡√’¬ß‡ªìπ«ß√Õ∫·≈–°√–®—¥°√–®“¬Õ¬Ÿà‡π◊ÈÕ‡¬◊ËÕæ◊Èπ∞“π (√Ÿª∑’Ë 2 ¢) ‚¥¬∑àÕ°≈ÿà¡∑’Ë≈”‡≈’¬ß¡’À≈“¬·∫∫§◊Õ
·∫∫‡§’¬ß¢â“ß (Collateral bundle) (√Ÿª∑’Ë 2 °) ·∫∫‚ø≈‡ÕÁ¡≈âÕ¡√Õ∫‰´‡≈Á¡ (Amphicribal concentric
bundle) (√Ÿª∑’Ë 2 ¢) ·≈–·∫∫‰´‡≈Á¡≈âÕ¡√Õ∫‚ø≈‡ÕÁ¡ (Amphivassal concentric bundle) (√Ÿª∑’Ë 2 §) æ∫
º≈÷°√Ÿª‡¢Á¡ (Raphide crystal) „π‡´≈≈å¢Õß™—Èπ§Õ√å‡∑°´å·≈–‰ â (√Ÿª∑’Ë 2 ß)
√Ÿª∑’Ë 2 °“¬«‘¿“§»“ μ√å≈”μâπ„μâ¥‘π¢Õß§≈â“πÈ” °. §Õ√å‡∑°´å·≈– μ’≈ ¢. ‡Õπ‚¥‡¥Õ√å¡‘ ·≈–∑àÕ≈”‡≈’¬ß
·∫∫ Amphicribal concentric §. ∑àÕ≈”‡≈’¬ß·∫∫ Amphivassal concentric ß. º≈÷°√Ÿª‡¢Á¡ (CB
= Collateral bundle, CO = Cortex, PH = Phloem, PI = Pith, RC = Raphide crystal, TN =
Tanniferous cell, V = Vessel)
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°“¬«‘¿“§»“ μ√å¢Õß≈”μâπ‡Àπ◊Õ¥‘π
≈”μâπ‡Àπ◊Õ¥‘πª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕμà“ßÊ ¥—ßπ’È
™—Èπº‘«¡’ 1 ™—Èπ ºπ—ß‡´≈≈å¥â“ππÕ°¡’§‘«μ‘‡§‘≈‡§≈◊Õ∫ æ∫ª“°„∫°√–®“¬Õ¬Ÿà∑—Ë«‰ª ™—Èπ„μâº‘«¡’
1-2 ™—Èπ ‡ªìπ‡´≈≈å¢π“¥„À≠àºπ—ß∫“ß ‰ø‡∫Õ√å¡’À≈“¬™—Èπ ‡√’¬ß‡ªìπ«ß√Õ∫≈”μâπ (Periferal fiber) ‡ªìπ
‡´≈≈å¢π“¥‡≈Á° ºπ—ßÀπ“¡“° (√Ÿª∑’Ë 3 °) ®“°°“√∑” maceration æ∫«à“‡´≈≈å‰ø‡∫Õ√å¡’ª≈“¬‡´≈≈å·À≈¡
¬“« 15,000-20,000 ‰¡§√Õπ ∫πºπ—ß‡´≈≈å‰ø‡∫Õ√å™—ÈππÕ° ÿ¥æ∫º≈÷°´‘≈‘°“®”π«π¡“° (√Ÿª∑’Ë 3 ¢) „μâ™—Èπ
‰ø‡∫Õ√å¡’‡´≈≈åæ“‡√ß§‘¡“ºπ—ß∫“ß¢π“¥„À≠à·∑√°Õ¬Ÿà‡ªìπ√–¬–Ê ®”π«π 1-2 ·∂« ¥Ÿ§≈â“¬°—∫‡´≈≈å√—»¡’
(Ray cell) (√Ÿª∑’Ë 3 §) μ√ß°≈“ß≈”μâπª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕæ◊Èπ∑’Ë‡ª≈’Ë¬π‰ª‡ªìπ·Õ‡√ß§‘¡“ (√Ÿª∑’Ë 3 ß)
√Ÿª∑’Ë 3 °“¬«‘¿“§»“ μ√å≈”μâπ‡Àπ◊Õ¥‘π¢Õß§≈â“πÈ” °. ≈”μâπ à«π‡ª≈◊Õ°·≈– à«π°≈“ß ¢. º≈÷°´‘≈‘°“∫π
ºπ—ß‡´≈≈å‰ø‡∫Õ√å §. ≈”μâπ à«π°≈“ß ß. ·Õ‡√ß‰§¡“„π à«π„®°≈“ß≈”μâπ (EN = Endodermis,
EP = Epidermis, HP = Hypodermis, SB = Silica bodies RL = Ray-like cell)
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°“¬«‘¿“§»“ μ√å¢Õß·ºàπ„∫
„∫ª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕμà“ßÊ ¥—ßπ’È
‡π◊ÈÕ‡¬◊ËÕº‘«™—Èπ∫π (Upper epidermis) ¡’ 1 ™—Èπ ‡ªìπ‡´≈≈å¢π“¥‡≈Á°‡π◊ÈÕ‡¬◊ËÕ™—Èπ„μâº‘«¥â“π∫π
¡’ 1 ™—Èπ ‡ªìπ‡´≈≈å¢π“¥„À≠à¡“°‡¡◊ËÕ‡∑’¬∫°—∫‡´≈≈åº‘« ∫“ß‡´≈≈å – ¡·Õπ‚∑‰´¬“π‘π ·æ≈‘‡ ¥¡’ 1-2 ™—Èπ
¿“¬„π¡’§≈Õ‚√æ≈“ μå  ªÕß®’¡’‚´øî≈≈å¡’À≈“¬™—Èπ ¿“¬„π¡’§≈Õ‚√æ≈“ μå‡™àπ°—π ‡π◊ÈÕ‡¬◊ËÕ™—Èπ„μâº‘«¥â“π≈à“ß
¡’ 1 ™—Èπ ‡´≈≈å¡’¢π“¥‡≈Á°°«à“‡π◊ÈÕ‡¬◊ËÕ™—Èπ„μâº‘«¥â“π∫π ∫“ß‡´≈≈å – ¡ “√·Õπ‚∑‰´¬“π‘π ‡π◊ÈÕ‡¬◊ËÕº‘«¥â“π
≈à“ß ¡’ 1 ™—Èπ ‡ªìπ‡´≈≈å¢π“¥‡≈Á° æ∫‡´≈≈å§ÿ¡∑’ËÕ¬Ÿà√–¥—∫‡¥’¬«°—π°—∫‡´≈≈åº‘« (Typical stomata) „π™—Èπ
¡’‚´øî≈≈åæ∫¡—¥∑àÕ≈”‡≈’¬ß·∑√°Õ¬Ÿà‡ªìπ√–¬–Ê ∑àÕ≈”‡≈’¬ß‡ªìπ·∫∫‡§’¬ß¢â“ß ¡’‡¬◊ËÕÀÿâ¡ (Bundle sheath) ∑’Ë
‡ªìπ‡´≈≈å‰ø‡∫Õ√å (√Ÿª∑’Ë 4 °) ®“°°“√∑”°“√øÕ°„ μ—«Õ¬à“ß„∫æ∫º≈÷°´‘≈‘°“ (Silica bodies) ®”π«π¡“°
∫πºπ—ß‡´≈≈å‰ø‡∫Õ√å¢Õß¡—¥∑àÕ≈”‡≈’¬ß ·≈–º≈÷°√Ÿª¥“« (Druse crystal) °√–®“¬Õ¬Ÿà∑—Ë«‰ª„π™—Èπ¡’‚´øî≈≈å
(√Ÿª∑’Ë 4 ¢) ≈—°…≥–‡π◊ÈÕ‡¬◊ËÕ¢Õßº‘«„∫®“°°“√·™à¬ÿà¬‡π◊ÈÕ‡¬◊ËÕ„∫ æ∫«à“‡´≈≈åº‘«¡’√Ÿª√à“ß‡ªìπÀ¬—°§≈â“¬®‘°´Õ«å
(√Ÿª∑’Ë 4 §) ¡’ª“°„∫‡©æ“–¥â“π≈à“ß (Hypostomatic leaf)
√Ÿª∑’Ë 4 °“¬«‘¿“§»“ μ√å¢Õß„∫§≈â“πÈ” °. ¿“æμ—¥μ“¡¢«“ß ¢. ·ºàπ„∫øÕ°„ · ¥ßº≈÷° §. ≈—°…≥–¢Õß
‡´≈≈å‡π◊ÈÕ‡¬◊ËÕº‘« (DR = Druse crystal, EP = Epidermis, HP = Hypodermis, PL = Palisade, SB
= Silica bodies, SP = Spongy)




®”π«π 3-4 ™—Èπ‡´≈≈å∑’Ëºπ—ß‡´≈≈å¡’´Ÿ‡∫Õ√‘π‡§≈◊Õ∫ ´÷Ëß´Ÿ‡∫Õ√‘π¡’§ÿ≥ ¡∫—μ‘‡ªìπ©π«π ®÷ß§“¥«à“‡π◊ÈÕ‡¬◊ËÕπ’È
ªÑÕß°—ππÈ”‰¡à„Àâ‰À≈ºà“π ´÷Ëß·μ°μà“ß®“°√“°æ◊™„∫‡≈’È¬ß‡¥’Ë¬«∑—Ë«‰ª∑’Ë§Õ√å‡∑°´å™—ÈππÕ° ÿ¥‡ª≈’Ë¬π‡ªìπ
‡π◊ÈÕ‡¬◊ËÕ‡Õ°‚´‡¥Õ√å¡‘  (Exodermis) ∑’Ë¡’ºπ—ß‡´≈≈åÀπ“¥â“π —¡º— √—»¡’ (Tangential) ‡ªìπ√Ÿªμ—« çUé
§«Ë” ‡æ◊ËÕªÑÕß°—ππÈ”‰À≈ÕÕ°®“°√“° Ÿà¿“¬πÕ° [8]
§Õ√å‡∑° å´™—Èπ°≈“ßæ—≤π“‡ªìπ™àÕßÕ“°“» (Lacunae) ¢π“¥„À≠à®”π«π¡“° ‡æ◊ËÕ‡°Á∫Õ“°“» ÷´Ëß





¿“§μ—¥¢«“ß≈”μâπ„μâ¥‘π·∫àß‡ªìπ 2 ‚´π§≈â“¬°—∫‚´π¢Õß§Õ√å‡∑°´å°—∫ μ’≈„πæ◊™„∫‡≈’È¬ß§Ÿà ·μà
μà“ß°—πμ√ß∑’Ë à«π§≈â“¬§Õ√å‡∑° å´¡’°≈ÿà¡∑àÕ≈”‡≈’¬ßÕ¬Ÿà¥â«¬ ®÷ß‰¡à„™à à«π§Õ√å‡∑°´å∑’Ë·∑â®√‘ß  ‘Ëß∑’Ëπà“·ª≈°§◊Õ







≈”μâπ„μâ¥‘π¡’√Ÿª·∫∫°“√‡√’¬ßμ—«¢Õß‡π◊ÈÕ‡¬◊ËÕ∑àÕ≈”‡≈’¬ß∑’Ë·μ°μà“ß°—π∂÷ß 3 ·∫∫ §◊Õ ·∫∫‡§’¬ß¢â“ß (Collateral
bundle) §◊Õ¡’‚ø≈‡ÕÁ¡·≈–‰´‡≈Á¡Õ¬à“ß≈–°≈ÿà¡‡√’¬ßμ—«μ√ß°—π ·≈–·∫∫√à«¡μ√ß°≈“ß (Concentric bundle)
Õ’° 2 ™π‘¥§◊Õ·∫∫∑’Ë‚ø≈‡ÕÁ¡≈âÕ¡√Õ∫‰´‡≈Á¡ (Amphicribal concentric bundle) ·≈–·∫∫‰´‡≈Á¡≈âÕ¡
√Õ∫‚ø≈‡ÕÁ¡ (Amphivassal concentric bundle) ´÷Ëß≈—°…≥–¥—ß°≈à“«¬—ß‰¡à¡’√“¬ß“π„πæ◊™Õ◊Ëπ¡“°àÕπ
≈”μâπ‡Àπ◊Õ¥‘π
·√ß®Ÿß„®ª√–°“√Àπ÷Ëß∑’Ë®Ÿß„®„ÀâºŸâ«‘®—¬»÷°…“„π§√—Èßπ’È°Á§◊Õ®“°¿Ÿ¡‘ªí≠≠“æ◊Èπ∫â“π¢Õß∑“ß¿“§„μâ∑’Ë¡’
°“√π”‡ª≈◊Õ°¢Õßμâπ§≈â“πÈ”¡“„™â„π°“√‡¬Á∫μ—∫®“°¡ÿßÀ≈—ß§“ ∑”μÕ°∫‘¥ (‡™◊Õ°¡—¥) ‡™◊Õ°‡¬Á∫ ·≈–‡§√◊ËÕß
„™â Õ¬∑’Ë‡°’Ë¬«¢âÕß°—∫πÈ” ‡™àπ À¡“μ—°πÈ” μ–¢âÕß ‡ªìπμâπ ‡π◊ËÕß¥â«¬¢âÕ¡Ÿ≈∑“ß°“¬«‘¿“§»“ μ√å¢Õßæ◊™π’È¡’
πâÕ¬®÷ß¬—ß‰¡à¡’§”μÕ∫¡“°àÕπ«à“∑”‰¡°“√„™â‡ª≈◊Õ°§≈â“®÷ß¡’¢âÕ®”°—¥¥—ß°≈à“« ®“°°“√»÷°…“≈—°…≥–∑“ß
°“¬«‘¿“§»“ μ√å„π§√—Èßπ’ÈÕ∏‘∫“¬‰¥â«à“ à«π‡ª≈◊Õ°μâπ¢Õß§≈â“πÈ”ª√–°Õ∫¥â«¬‡´≈≈å‰ø‡∫Õ√åÀ≈“¬™—Èπª√–°Õ∫
°—∫≈—°…≥–¢Õß‡´≈≈å∑’Ë¡’ºπ—ßÀπ“¡“°·≈–‡´≈≈å¬“«¡“° (15,000-20,000 ‰¡§√Õπ) ‡¡◊ËÕ‡∑’¬∫°—∫‡´≈≈å
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‰ø‡∫Õ√å¢Õß‰¡â¬◊πμâπ∑’Ë¬“«‡æ’¬ß 500-1,500 ‰¡§√Õπ [11-12]  àßº≈„Àâ‡ª≈◊Õ°μâπ§≈â“πÈ”¡’§«“¡·¢Áß·√ß
·≈–‡Àπ’¬«  “¡“√∂ªí°‡¬Á∫‰¥â‚¥¬‰¡àμâÕß„™â‡¢Á¡™à«¬ „μâ™—Èπ¢Õß‰ø‡∫Õ√å¡’‡´≈≈åºπ—ß∫“ß·∑√°Õ¬Ÿà‡ªìπ√–¬–
μ“¡·π«√—»¡’ ¡’≈—°…≥–§≈â“¬∫“πæ—∫ (Hinge cell) ∑”„Àâ‡ª≈◊Õ°‰¡àÀ—°‡«≈“æ—∫ßÕ πÕ°®“°π’È„π™—Èπ∂—¥‰ª¡’
‡π◊ÈÕ‡¬◊ËÕ·Õ·√ß§‘¡“∑’Ë¡’≈—°…≥–§≈â“¬øÕßπÈ” ‡¡◊ËÕÕ¬Ÿà„π∑’Ë™◊Èπ “¡“√∂¥Ÿ¥πÈ”‰¥â¥’ àßº≈„Àâ‡´≈≈å‰ø‡∫Õ√å‰¡à‡ª√“–
¡’§«“¡‡Àπ’¬«·≈–∑π∑“π‡ªìπæ‘‡»…‡¡◊ËÕÕ¬Ÿà„π ¿“«–∑’Ë‡ªï¬°πÈ” πÕ°®“°π’È¬—ßæ∫«à“ºπ—ß¢Õß‡´≈≈å‰ø‡∫Õ√å
™—ÈππÕ° ÿ¥¡’°“√ – ¡ ‘´≈‘°“®”π«π¡“° ÷´Ëß “¡“√∂‡æ‘Ë¡§«“¡·¢Áß·√ß∑π∑“π„Àâ°—∫‡π◊ÈÕ‡¬◊ËÕ [13] ™à«¬




 Õ∫æ∫«à“‡¡◊ËÕ„∫∂Ÿ°μ—¥ÕÕ°®“°μâπ®–‡À’Ë¬«¿“¬„π‡«≈“ 5 π“∑’ „π™—Èπ„μâº‘«æ∫‡π◊ÈÕ‡¬◊ËÕ‰Œ‚ª‡¥Õ√å¡‘ ∑—Èß¥â“π
∫π·≈–¥â“π≈à“ß∑’Ëª√–°Õ∫¥â«¬‡´≈≈å¢π“¥„À≠à ºπ—ß∫“ß ´ ÷Ëß∑”Àπâ“∑’Ë‡°Á∫πÈ” ‡´≈≈å¥—ß°≈à“«π’Èª°μ‘®–æ∫„πæ◊™·≈âß
¥â«¬‡Àμÿπ’È‡Õß∑”„Àâ§≈â“ “¡“√∂‡®√‘≠‰¥â„π∑’Ë·≈âß
™—Èπ¡’‚´øî≈≈å¢Õß„∫ “¡“√∂·∫àß‡ªìπ™—Èπ·æ≈‘‡ ¥·≈– ªÕß®’‰¥âÕ¬à“ß™—¥‡®πμ“¡≈—°…≥–√Ÿª√à“ß
¢Õß‡´≈≈å§≈â“¬°—∫≈—°…≥–∑’Ëæ∫„πæ◊™„∫‡≈’È¬ß§Ÿà ·μàÕ¬à“ß‰√°Áμ“¡ Retamales ·≈–§≥– [17] »÷°…“°“¬






„π°“√¥÷ß¥Ÿ¥·¡≈ß·≈–π° (æ“À–‡√≥Ÿ) [21] ·μàÕ¬à“ß‰√°Áμ“¡§≈â“πÈ”∑’Ë»÷°…“æ∫·Õπ‚∑‰´¬“π‘π„πª√‘¡“≥
πâÕ¬‰¡à “¡“√∂ —ß‡°μ‡ÀÁπ ’¢Õß¡—π‰¥â¥â«¬μ“ ®÷ß§ß‰¡à¡’∫∑∫“∑¥—ß°≈à“« ·μà¡’√“¬ß“π«à“·Õπ‚∑‰´¬“π‘π¬—ß¡’




‰¥â·°à √“°¡’™àÕßÕ“°“»¡“°„π™—Èπ§Õ√å‡∑° å´ ≈”μâπ¡’‡π◊ÈÕ‡¬◊ËÕ·Õ‡√ß§‘¡“‡ªìπ‡π◊ÈÕ‡¬◊ËÕæ◊Èπ∞“π ¡’‡π◊ÈÕ‡¬◊ËÕ‡Õπ
‚¥‡¥Õ√å¡‘ „π≈”μâπ„μâ¥‘π ·≈–º‘«„∫¡’§‘«μ‘‡§‘≈πâÕ¬·≈–≈—°…≥–¢Õßæ◊™·≈âß‰¥â·°à º‘«≈”μâπ¡’§‘«μ‘‡§‘≈Àπ“
·≈–¡’™—Èπ‰ø‡∫Õ√å „π„∫¡’‰Œ‚ª‡¥Õ√å¡‘ ¡“° ®“°≈—°…≥–¥—ß°≈à“«®÷ß∑”„Àâ§≈â“πÈ” “¡“√∂‡®√‘≠‰¥â∑—Èß„ππÈ”·≈–
∫π∫° ‡™◊Õ°§≈â“∑’Ë∑”®“°‡ª≈◊Õ°μâπ´÷Ëßª√–°Õ∫¥â«¬‡´≈≈å‰ø‡∫Õ√å∑’Ë¬“«¡“° (15,000-20,000 ‰¡§√Õπ) ·≈–
¡’ºπ—ß‡´≈≈åÀπ“®÷ß¡’§«“¡‡Àπ’¬«·≈–∑π∑“π‡ªìπæ‘‡»… ®“°°“√»÷°…“„π§√—Èßπ’È≈—°…≥–∑“ß°“¬«‘¿“§»“ μ√å
¢Õß§≈â“πÈ”∑’Ë‡®√‘≠„ππÈ”·≈– ¿“æ·≈âß‰¡à¡’§«“¡·μ°μà“ß°—π·≈–¡’≈—°…≥–‡¥àπ¥—ß· ¥ß„πμ“√“ß∑’Ë 1
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μ“√“ß∑’Ë 1 ≈—°…≥–‡¥àπ∑“ß°“¬«‘¿“§»“ μ√å∑’Ëæ∫„π à«πμà“ßÊ ¢Õß§≈â“πÈ”
Root Rhizome Stem Leaf
› Hypodermis › Endodermis › Ray-like parenchyma › Hypodermis
› Tanniferous cell › Pericycle › Tanniferous cell › Tanniferous cell
› Aerenchyma › Amphicribal concentric bundle › Stellate parenchyma › Silica body
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